Two sightings are reported of Sowerby's beaked whales with calves off western Ireland. Despite individuals of the species being occasionally stranded in the UK and Ireland, these are the first at-sea sightings of calves in the northeast Atlantic. This record contributes to our knowledge of a poorly known species.
Background
The family Ziiphidae are a poorly known but widespread family of cetaceans distributed worldwide (MacLeod et al. 2006 ). In the northeast Atlantic at least six species have been recorded with five of these reported from Irish waters. Northern bottlenose whale (Hyperoodon ampullatus (Forster, 1770)) and Cuvier's beaked whale (Ziiphius cavirostris (G. Cuvier, 1823)) are the most frequently sighted and stranded species in Ireland, while Gervais' beaked whale (Mesoplodon europaeus (Gervais, 1855)) is known only from a single stranding in January 1989 (Bruton et al. 1989) . Two other Mesoplodon species have been recorded: True's beaked whale (Mesoplodon mirus (True, 1913) ) from 14 stranding events but only one likely sighting (O'Cadhla et al. 2004 ) and Sowerby's beaked whale (Mesoplodon bidens (Sowerby, 1804)). Blainville's beaked whales (Mesoplodon densirostris (de Blainville, 1917) ) have been stranded twice in the UK (Rob Deaville CSIP pers. comm) but have yet to be recorded in Irish waters.
Sowerby's beaked whale distribution is restricted to the North Atlantic, occurring from Massachusetts, USA to Labrador, Canada in the western Atlantic, and from Iceland to Norway in the eastern Atlantic (Mead 1989; MacLeod et al. 2006) . It has the most northerly distribution of any of the Atlantic species of Mesoplodon, with most records north of 30°N. There are a number of strandings and sightings considered to be extra-limital in the Canaries, Mediterranean Sea, and from the Gulf of Mexico side of Florida (Martín et al. 2011; Taylor et al. 2008; Bittau et al. 2017 ). Sowerby's beaked whale status is considered data deficient by the IUCN (Taylor et al. 2008) .
As with other members of the genus Mesoplodon, Sowerby's beaked whale is thought to occur almost exclusively in deep water beyond the continental shelf edge, in deep ocean troughs and canyons. Hooker and Baird (1999) observed groups of Sowerby's beaked whale in the Gully, a submarine canyon off eastern Canada, on four occasions. Sightings were in water depths of between 550 m and 1,500 m. In Ireland, Sowerby's beaked whales have been recorded in water depths of between 580 m and 2900 m (e.g., O'Cadhla et al. 2004; Wall et al. 2013 ; (Meade R., O'Brien J. and Berrow S. Beaked Whales (family: Ziphiidae) in Irish Waters: a review of current knowledge and potential threats. submitted).
Sowerby's beaked whale has been reported stranded on the Irish coast on 18 occasions between 1864 and 2016, with ten of these occurring since 2004 (Berrow and Rogan 1997; McGovern et al. 2016) . Two live strandings have been recorded, both of which animals subsequently died. All strandings were of single animals with the exception of a stranding in July 2015 when a calf stranded in Co. Kerry, along with what was presumed to be the calf's dead mother 
Methods
Dedicated cetacean sighting surveys were carried out during two dedicated passive acoustic surveys of Ireland's offshore waters ) aboard Ireland's RV Celtic Voyager, which is a 31.4 m multipurpose research vessel operated by the Marine Institute. During daylight hours, a minimum of two primary observers carried out single platform line transect surveys using distance sampling (Buckland et al. 2001) , observing out to a distance of approximately 1000-3000 m, depending on sea conditions, from a platform height of 7.5 m above sea-level. Observers scanned with naked eye from dead ahead to 90°to port or starboard depending on which side of the vessel they were positioned. When a sighting was made, the position of the vessel was recorded immediately and the angle and the distance of the sighting from the vessel (in a straight line from the observer to the sighting) was determined. The angle was recorded via an angle board attached to the vessel between each observer, and distances were estimated using a distance measuring stick (Heinemann 1981) . Sightings, species identification, behaviour and group size were confirmed with the aid of 7X50 binoculars. During all transects, the position of the survey vessel was tracked continuously through a GPS receiver fed directly into a laptop. The data recorder logged details into an access database using IFAW Logger 2000™ (IFAW 2000 .
Sighting records
Here we report on two sightings of Sowerby's beaked whales with attendant calves. All individuals reported here were identified as Sowerby's beaked whale by the long, pointed beak which was raised clear of the water during surfacing. The whales were estimated to be less than 10 m in length, with a small triangular dorsal fin set at least two-thirds along the back. Body colour varied with most individuals' dark grey in colour with no obvious scratches but at least one individual (presumed to be a male) was much paler Fig. 1 Map of the sighting locations of Sowerby's beaked whales with calves with a darker head, dorsal fin and tailstock. Images were obtained from both sightings to validate species identification.
The first sighting was made on the morning of 9 May 2015 approximately 120 km offshore in a water depth of 2588 m (Table 1; Fig. 1 ). Three sightings of beaked whales were made over a 51 min period in sea state 0-1. The first sighting was of single adults while the second was a group of three. Images were obtained of these sightings but too distant to assist in species identification but both were recorded as Mesoplodon species. The third sighting was of an adult accompanied by a much smaller individual, around one-half the length of the adult, and good images were obtained of the adult to confirm its identification as a Sowerby's beaked whale (Table 1 ; Fig. 2a and b) . No image was obtained of the calf.
The second sighting of Sowerby's beaked whale calves was made on 23 May 2016 approximately 360 km offshore in sea state 4-5 (Fig. 1) . A group of five whales was observed and photographed together in a water depth of 3195 m. Two large individuals, estimated at > 5-6 m in length, were accompanied by two calves around one-half the length of adults, and also one individual of intermediate length (see Fig. 3a-c) . One adult was very pale in colouration and was presumed to be a male while the second adult was uniform dark and presumed to be a female. No erupted teeth could be seen from photographs of the lower beak (see Fig. 3c ), suggesting it was a female. The two calves were also quite pale with one showing large pale patches around its head, eye and beak (see Fig. 3c ).
Discussion
These are the first reported sightings of Sowerby's beaked whale calves from the Northeast Atlantic. Hooker and Baird (1999) reported a mixed group of 8-10 individuals on one occasion in July in the Gulley off eastern Canada, including two adult-calf pairs and 2-4 adult males. This was similar to our sighting in May 2016 where two calves were present though we only recorded one adult female. Sea conditions were not favourable during our sighting and it was quite possible we didn't observe the whole group, which may have included additional adult females. Sowerby's beaked whales are likely to be more abundant in Irish waters than previously indicated ) and more sightings of this species in the future, including with calves are expected. folds were observed making them more likely up to have been born during the previous summer making them around 6-12 months of age. The sightings reported here suggest these calves were not neonates but may have been born the previous year, making them more likely around 1 year of age.
These observations provides the first evidence that calving and breeding areas for Sowerby's beaked whale may occur off western Ireland, which should be taken into account during impact assessments for, and management of, offshore maritime activities.
